Differential regulation of cytosolic calcium between afferent arteriol ar smooth muscle cells from mouse kidney.
Using a combination of whole-cell patch-clamping and calcium microspectrofluorimetry we have examined the calcium regulation and calcium-activated electrical currents in smooth muscle cells along mouse renal afferent arterioles. In cells located at a distance up to 50microm from the glomerular vascular pole, guanosine 5'-[gamma-thio]triphosphate, (GTP[tau -S], 100micromol/l) and angiotensin II (1micromol/l) evoked internal calcium mobilization and oscillations of intracellular calcium concentration. Membrane depolarization up to +30mV did not increase cytosolic free calcium in these cells, which displayed calcium-activated chloride currents. In cells located more distant than 100microm from the glomerular vascular pole, GTP[tau -S] did not increase cytosolic calcium at negative membrane potentials. Depolarization of these cells to 0mV or positive membrane potentials increased intracellular calcium in a dihydropyridine-sensitive manner. These cells responded to angiotensin II with single calcium transients and also displayed calcium-activated chloride currents. These findings suggest that intracellular calcium is differentially regulated between afferent arteriolar smooth muscle cells from mouse kidney: in smooth muscle cells which are distant from the glomerular vascular pole, cytosolic calcium is increased primarily via calcium influx through potential-operated calcium channels, whilst in cells which are close to the vascular pole intracellular calcium is elevated predominantly via mobilization from internal stores. Both cell types are equipped with receptors for angiotensin II and possess calcium-activated chloride channels.